INTRODUCTION
Giucocorticoid hormones regulate many important processes during embryonic and fetal development as well as in adult tissues (1,2). The mechanism of giucocorticoid hormone action has therefore received widespread attention and several model systems have been developed to study the molecular details of giucocorticoid controlled gene expression (1). The expression of mouse mammary tumor virus (MMTV) in cultured cells has been recognized to be uniquely suited for this purpose (3,4). Glucocorticoids cause a rapid increase in the rate of synthesis of MMTV RNA in a variety of cell types infected with virus particles (5,6). Proviral gene cloning and DNA mediated gene transfer experiments have allowed the localisation of a DNA sequence responsible for the hormonal induction of MMTV. This sequence is physically linked to the proviral gene (7-9).
Results from experiments using chimeric gene constructions have shown that the hormonal control sequence is located within the long terminal repeat (LTR) sequence of the MMTV proviral gene. The hormonal regulation can be conferred to genes recombined with the LTR sequences in vitro following their transfer into cultured cells (10) (11) (12) . In vitro mutagenesis of a chimeric MMTV LTR-tk gene, resulting in a series of deletion mutants which lack sequences from the U3 region of the LTR, and the test of these deletions mutants in transfected cells has allowed the delimitation of the hormone response sequence to 202 nucleotides 5' of the LTR RNA initiation site (13) . This region also preferentially binds glucocorticoid receptor in vitro (14, 15) . To investigate the mechanism by which glucocorticoid hormones induce the RNA transcribed from the LTR-tk chimeric gene the kinetics of response of specific RNA synthesis were measured. The response was shown to be rapid. Seven and one half minutes after hormone addition to the growth medium specific LTR RNA synthesis can be detected in the transfected cells. Since this response is independent of simultaneous protein synthesis and requires a functional glucocorticoid receptor complex, we conclude that the initiation of transcription of the transfected LTR DNA is directly regulated by the hormone receptor complex. LTR initiated RNA molecules are synthesized upon hormone addition at an increasing rate. Maximal Initiation is reached after 12.5 minutes when 1.8x10 molecules/cel1/sec are made. The half life of the LTR RNA in the presence of dexamethasone is about 30 minutes and can be calculated from the kinetics of LTR RNA induction and from the decay of LTR RNA following inhibition of transcription.
MATERIALS AND METHODS

Cells and DNA mediated gene transfer
The construction of the chimeric LTR-tk plasmid shown in Fig.lA  has been described previously (12,13) . This plasmid was transfected into L tk aprt" cells by the calcium phosphate precipitation technique (16) . L tk + transformants were selected and grown into mass culture. The L tk cell clone used in the experiments described here has previously been characterised (12).
Induction of LTR RNA synthesis
For the experiment described in Fig. 2a, 24 plates of semiconfluent cells were grown in DMEM and 10% fetal calf serum (FCS). At 0 time 10 M dexamethasone was added to the growth medium. After 0, 7.5, 15, 22, 30, 45, 60 and 120 minutes the cells in 3 plates were lysed and total cellular RNA was prepared as described previously (7). For the experiment described C) The Clal-Hpa II fragment was hybridized as described (13) to total cellular RNA and then digested with nuclease SI. The nuclease resistant hybrids were isolated and visualised as shown in Fig. 2 and 3 . The correctly initiated RNA molecules from the LTR can be monitored as a signal of 106 nucleotides (13). (Fig. lb) . This DNA is able to protect a RNA fragment of 106 nucleotides (Fig. lc) which is initiated at the cap site within the HMTV LTR (13). Since only the 5 1 106 nucleotides of the RNA molecule is taken into consideration the nuclease protection assay provides a measure of the number of RNA molecules correctly initiated within the LTR.
2) Kinetics of induction of LTR RNA transcription following dexamethasone administration
Cells transfected with the chimeric LTR-tk gene (Fig. la) were grown in the absence of dexamethasone. Following hormone addition total cellular RNA was prepared from the cells after various time intervals. These RNAs were used in single strand specific nuclease protection protocols to determine the amount of LTR initiated molecules (Fig. lb.c) . The resulting DNA signals of 106 nucleotides, indicative of RNA initiated at the LTR start site, were visualised after gel electrophoresis and autoradiography ( Fig. 2A) . No signal is detectable at time zero. The strength of the signal increased for about 2 hours until a constant level was reached. The same experiment was carried out in the presence of cycloheximide which was added 5 minutes before the addition of hexamethasone at a concentration of 20 yg/ml . This resulted in a 94* inhibition of protein synthesis as measured by S methionine uptake into total cellular protein (data not shown). The appearance of LTR initiated RNA,however, was unaffected by protein synthesis inhibition (Fig. 2b) . Both observations i.e. the rapidity of the response and the independence from ongoing protein synthesis, indicate that the hormonal regulation of LTR transcription is direct and probably not mediated by other synthetic events (27,28). The 106 nucleotide signals shown in Fig. 2b were quantitated  (Fig. 2c) . The shape of the curve obtained allows several conclusions to be made concerning the induction process, the rate of RNA initiation and the stability of the chimeric LTR-tk RNA produced. Induction of RNA synthesis starts with an increasing rate which reaches a maximum after about 12.5 minutes. This increase in rate parallels the increase in nuclear glucocorticoid receptor. Nuclear receptor accumulation in cultured mouse cells has been shown by Mayo Cells transfected with the chimeric LTR-tk gene (Fig. la) were grown in the presence of dexamethasone (Fig. 3A, lane 2) or in the presence of RU 486 (Fig. 3A, lane 3) . No transcriptional initiation of LTR RNA was observed when RU 486 was present in the growth medium. Simultaneous addition of equimolar amounts of dexamethasone and RU 486 (10 M) resulted in a strongly decreased LTR RNA induction (Fig. 3A, lane 4) . A 10 fold excess of RU 486 over dexamethasone abolished LTR transcription (Fig. 3A, lane 5) . Binding of RU 486 prevents the formation of a functional receptor complex with dexamethasone (31). This experiment suggests that the active glucocorticoid receptor complex is directly mediating the hormonal initiation of transcription. When RU 486 was added to cells fully induced by dexamethasone the inhibition of LTR RNA synthesis and the decay of this RNA could be visualized (Fig. 3B) Fig. 2) and indicates that the presence of dexamethasone has no effect on the stability of the LTR RNA. Fig. 1A, N 
